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1 -| A multi-printer system comprising: 

a plurality of imaging apparatus, each said apparatus con^rising at least one liquid- 
ton^ reservoir, containing liquid toner, 

a central source of toner cbncentrate; 

2l. toner concentrate conduit which connects the central source to the individual 
imaging ^paratus; and 

least one toner-concentrate pump which pixmps the toner concentrate from the 
central source to the individual imaging apparatus. 



2. 



A ^^em aci 
a toner-cono 



reservoir. 




g to claim 1 in which the imaging ^paratus each comprise: 
;e dispenser which dispenses toner concentrate to said liquid-toner 



wherein tiie ton^ concentrate conduit coimects the central source to the toner 
concentrate dispenser, such that toner concentrate is transferred from the central source to the 
toner concentrate dispenser via the toner concentrate conduit. 

3. A systemkccording to claim 2 and comprising at least one controller. 



4, A system according to claim 3, wherein: 

the toner concentrate dispenser comprises a dispense can; and 
the can disprases toner concentrate into the reservoir in response to a command from 
the at least one controller. 

5. A system according to claim 3 or 4 wherein: 

the central source of tone' concentrate comprises a central container of toner 
concentrate, containing a concentrate of the same color as a hqmd-toner contained in a liquid- 
toner reservoir of the imaging appara tus; and 

the toner concentrate conduit is a branching feed line comprising: 

a junction having an i iput port and a plurality of output ports; 
a line coimecting the \ ource with the input port; and 

a plurality of lines, etch connecting one of the output ports with a different 



one of the imaging ^yparatus 
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6. A system^cwdiiig to claim 5 wierein a toner-coaceotiate pump is located on each 
line coMecting fhe BOT^ 



accordiog to claim 6 whcarein the toner-concenfratc puaip operates 



3ualy. 



8. A system according to any! the claims 3-7 whereiTi the at least one ton^r-oonccaitrate 
pump comprises a liigh-\dscosit>' pi aoop. 



9. A system according to any 
colored and comprismg a plurality 
differenl: color of toner concentrate- 



in apcol 



of claims 3-8 wiierdn the imaging apparatus are xnulti- 
of csntral sources of toner concsntratej each having a 



10. A system a^col^g to claim 9 wherein the plurality of liquid-toner reservoirs 
comprises liquid-^er ^ervoi of at least yeUow, magenta and cyan toner. 



.1 



11. A systan according to anylof claims 3-10 wherein each liquid-toner r^ervoir 
comprises a panicle density measure aicnl device tlial measures a qaantity related to the 
density of toner particles in the liquid toner and sends the measurements to the at least one 
controller and wherein flie at least one :ontrollfir transfers toner concentrate to the liquid toner 
reservoir responsive to the measuremc ats. 



12- A system according to any of tlaims 3-1 1 wherem: 

each of the printing apparatus includes: 

a canier-liquid reserve from which carrier liquid is supplied to the liquid- 
toner reservoir; and 

at least one local carriA: Hquid conduit through which carrier liquid is supplied 
to fho liquid-toner reservohr, responsi^ to commands from the at least one controller; and 
the system includes: 

a central source of can4er liquid; and 

a oeutral carrier liquidlconduit which carries the carrier liquid to individual 
ones of the carrier liquid reservoirs resfconsive to commands from the at least one controller. 
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A nnilti-prtoter system comprising: 
a plurality of imaging apparatus, 
a central source of carrier liquid; 
at least one controller, 

a central carrier-liquid conduit which connects the. central source of carrier liquid Co 
eacjh ^f the imaging apparatus and carries carrier liquid to the individual apparatus responsive 
to a cdpimaiui from the at least one controller, 

14- systBd Recording to claim 13 and including a carrier-liquid exhaust line which 
10 collects liachaf!^ i^rrier liquid ihan. tiie imagmg apparatus and returns it to the central 
source of farrier %md. 

15. A s^em according to claim 13 wherein each said imaging ^qiparatus comprises a 
liquid-toner 3^$ervoir. 

15 

16. A systeih according to claim 1 5 wherein the imaging apparatus includes: 
a cauier^quid reservoir from which carrier hquid is supplied to the liquid-toner 

reservoir, 

wherein Ihe^entral cairiex liquid conduit carries the earner liquid to individual ones of 
20 llie carrier liquid res^oirs responsive to comtnands &Qm the at least 03ie controller. 
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17. A system according ti any of claims 12, 15 or 16 wherein the central carrier-liquid 
conduit comprises a !:ntmchina canier-liquid feed line^ comprising: 
a proxxtnal end at the cdptral sowce of carrier h'quid; and 
distal ends at the imagixQi ^aratus. 



30 



18. 



19, 



A system McorM^ to claim 17 wherein: 

the brancmng^bl^-Hqm feed line comprises valves at its distal snds; and 
the valvj^ are controlled hy the at least one controller. 

A system according tojplaim 17 or claim 18 whereizi: 
the carrier-'liquid condiin congprises a pump; and 
the puaip i$ controlled the at least one controller. 
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20. A system according to aajy of claims 1 2 or 15-1 9 wherein: 

each carrier-Iiqaid reserlii comprises a carricr-liquid level indicator; and 
measurements of the cUec-liquid level indicator are sent to the ax least one 
controUca:. 

21. A system according to aiy of claims 12 or 15-20 wherein each inflgiDg ^araina 
con^iises a conductivity measurLent device that measures the conductivitj-- of liquid toner 
in tiie liquid toner reservoir; and including: 

a source of charge directorbolution; and 

at least one charge solution conduit that communicates between the somce of 

charge director solution and the It least one carrier liquid conduit, wherein a quantily of 
chUe director solution is sent to L reservoir responsive to a low conducttvity measurement 



20 



22. A printer Systran ccsnprising: 
15 at least one Uquidltoner reservoir, each said reservoir including a first detector that 

provides a first signal whin the amount of liquid toner therein falls below a given volume and 
a second detector that i/easures the condnctivity of the Uquid toner and produces a second 

signal responsive 

a source of oar^er^iasw") 
a source of charge fi^tor solution; 
at least one o&™trc 

at least onclcaxriL liquid conduit fbat coomiuiiicates between the source of carrier 

liquid and the at lels* one liquid toner rcssxvoin 

i 



at least oil charge director solution conduit that communicates between the soumc of 
25 diargedit^ctor Action and the at least one carrier Uquid conduit, 

whereiJthe controller is operative to transfer a first quantity of carrier liquid to a 
Kquid toner rivoir via the charge director conduit when the first signal associated with the 
reservoir indilates a low volume condition fbr the reservoir and is operative to send a second 
quantity of large director solution to the reservoir via the charge-director and camer-Uquid 
30 conduits, rlponsive to the second signal associaied with the reservoir indicating a low 
conductiviw condition. 



the charge 



23. A system according to eland 21 or claim 22 wherein, in uransferting 
director to the reservoir, the contcolleAis operative to transfer the quantity of charge director 



AMENDED SHEET 



/ 



^^Mm^m^ssim 11:44 fai 972 3 9215393 

PDV A02 






soludon to a local cairiei liquid conduit firom which it is carried by a subsequent transfer of 
carrier liquid to the leservpir. 

24. A systemjaoj^rding to claim 23 wherein the controller is operative to send the charge } 
director solutionftofoj local carrier liquid conduit immediately prior to sending earner liquid 
to the reservoir mch that the carrier liquid carries the charge director into the reservoir. 



; 25. A system according 



solution sent to the liquid 



to any of claims 21-24 wherein the quantity of charge director 



10 liquid sent to the reservoir, | 



toner reservoir is substantially less than the quantity of carrier 



U?: 26. A system according to claim 25 wherein the charge director conduit joins the earner 

' 1 ' ' 

;g liquid conduit nea^an entrance to the reservoir firom the carrier liquid conduit. 

145 ■ • 27. 



ill 
iU 



1- 



A multi-prmter system comprising: 

a plurality of nnaging apparatus, each said apparatus comprising; 
a printing engine 

a liquidltoner inlet line from which fresh liquid toner is fed to the printing 

engine; 

a central source oj^liqi 

a liquid-toner feed whi M c^ Snects the central source to the liquid-toner inlet line; 
at least one controlkr ^hich transfers fresh liquid toner from tiie central souree; via . 
said feed. * •< • ! • \ 




25 



28. A system according to claim 27 wherein each imaging apparatus includes: 

a liquid-toner exhaust Lie which collects discharged liquid toner from the printing 
engine and delivers it to the cen&al source. 



t. ■ \ 



29, A system according to claJji 28 wherein the hquid-toner feed is a branching feed Une ' ' 
30 conqjrisiiig; 

a junction; I 

a first feed line connecting tii^central source with the junction; and 
^ 'i ; f - : ; a plurahty of second feed hues connecting the junction with respective liquid-toner 



inlet lines of the imaging apparatus. 



tmTnfiszei t 4Juni 10:48 
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30. A sysj&a ^^xding to claim 29 wherein: 

of plurality of feed lines includes a valve controlled by the at least one 

control 



;to any < If 



31. A system according to any < i claims 27-30 wherein: 
the imaging apparatus are n ulti-colored; and 

a liquid-toner ioiet line com mses a plurality of liquid-toner inlet lines. 



10 32. A system according to any 
is jnolti-colored, comprising a 
colors. 



5f claims 27-31 wherein the central source of liquid toner 
plurality of centra] contaiaers of liquid toner of different 



33. A system ^c^^ag to claim 32 wherein the plwaUty of liquid-toner containers 
15 compiises Hquid-jpner containers of at least yellow, magenta and cyan toner. 




ing to ar\^ 



34- A system according 

a central source of carrier 
a carrier liquid conduit 
20 apparatus, 

wherein the at least ont 
central source of earner liqui< 
aj^saratus for clesziing. 



of claims 27-33 and including; 

liquid; and 

hat connects the central source to the individual 

controller is operative to traixsfar carrier liquid fiom the 
to the individual imaging apparatus as required by the 





25 35, A system ac^rd&§ to claim 34 and inclndiiig a carrier-liquid pump -fliat pomps 
carrier-liquid to^^ec^prinaging apparatus responsive to commands from said at least one 
controller. 

36- A system Bccoiding \p claim 34 or claim 35 and including a carrier liquid return 
30 conduit that collects carrier liquid after use by the imaging device and transfers it to Ihe 
central source of canier liquid-l 



stem a^cc&^ng to claiz 



37. A system a^ccMiTig to claim 36 and including a separator that remove toner particles 
from the coflecte/caj^rf- liquid prior to its deliveiy to the central source of carrier liquid, 

26 
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3S. A system according to 
compxise electrostatographic 



any of Ihe i>recediug claims wherein the imagins apparatus 
apparatus. 



in aging! 



5 30, A system according to 

comprise dectrophotographic a|}paiatas. 



any of the preceding claims wheraiD the imaging apparatus 



40. A system according to 
coinprise printers, 

4L A system according to 
comprise copiers. 



any of th© preceding claims wherdbn the imaging apparatus 



y of the preceding claims wherein the imaging apparatus 



42, A method of disdensing toner concentrate in a multi-printer facility comprising a 
15 pliirality of imaging apijpatus* each said apparatus comprisiug a liquid toner reservoir, the 

method comprising: 

providing a cenlSal source of toner concentrate; and 

automatically ^ansfeiring toner concentrate &om said central soiuroe to individual 
imaging apparatus. 

20 

43. A method accoK^ig to claim 42 wherein transferring comprises transfening toner 
concentrate directly to aE^d-toner reservoir of the individual i'ywagtT>g apparatus, in response 
to a deficiency of toner ^ncentratc in the reservoir. 

25 44. A method according to claim 42 wherein transfsTring comprises transferring toner 
concentrate to a/liqixid-toner concentrate dispenser associated with a liquid-toner reservoir in 
the individual imaging apparatus. 

45 • A memod of providing liquid toner in a multi-printer faciUty comprising a plurality of 
30 imaging spparBtas, coroprislng: 

proyding a central source of liquid toner, and 

automatically transfexring liquid toner from said ocahal soxirce to iadivi<6ial imaging 
apparatus m response to a need of liquid toner in said imaging apparatus. 
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A metiLod of providing earner Iiq.uid m a multi-pxinter facility coinpiising a pharalily 
of irn^mg app||^tu$» ampnsing: 

^in^^entral somce of carrier liquid; and 
autOQia^lly transtening earner liquid fsom said cmtral source to individual imaging 



s^aratus in : 



\ to a need of carrier liquid in said ttnaging apparatus. 
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